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The indications and effectiveness of the abdominal drain remains the subject of intense controversy. Joseph Price in
18881 stated that there are those who ardently advocate it, there are those who in great part reject it, there are
those who, Laodicean-like, are lukewarm concerning it, and finally, some who, without convictions, are either for or
against it, use it or dispense with it, as chance or whim, not logic may determine. After a century of scientific
investigation and research, all surgeons should recall the words of Halstead no drainage at all is better than the
ignorant employment of it rather than the advice of Lawson Tait When in doubt, drain.2,3 The following historical
viewpoint is prepared to help the reader understand how we have arrived at our modern concepts.
The first recorded use of drains is attributed to Hippocrates (circa 460 - 377 BC) who used hollow tubes for the
treatment of empyema. Erasistratus of Alexandria introduced urinary catheters whereas Aurelius Celsus (2 AD) of Rome
used lead and brass conical tubes with adjustable plugs for the treatment of ascites. Claudius Galen (130 - 201 BC)
similarly used leaden tubes for the relief of ascites4-6.
Surgical drainage practices during the Middles Ages are unknown. Guy de Chauliac of France (1363) in his surgical text
Chirurgica Magna outlines the use of charpies (linen cut into small pieces) and tentes (linen rolled into a cylinder
with a nail shaped head at one end) in preventing premature closure of a wound or for dilating a wound tract7. During
the Renaissance, Ambroise Par (1510-1590) described the uses of tentes (drains) and messes (packs) in surgery8,9. He is
credited with using drains in wounds requiring debridement, contaminated wounds, abscess cavities, bites, ulcerated
wounds and orthopaedic procedures. He used gold and silver tubes for draining ascites. He recognized the fact that
ingrowing flesh could effectively close the tube and hence hamper the drainage process and make drain removal
difficult and painful. Par used a long thread attached to the drainage tube to prevent its loss into the abdomen.
Further developments in abdominal drains occurred over the next 250 years. Johann Schultes of Amsterdam (1595-1645)
inserted a central wick into drainage tubes to improve their efficiency10. Lorenz Heister of Nuremberg (1683-1758) is
credited for introducing the principle of capillary (action) drainage. In the 18th century when ligatures of whipcord
or silk were used for hemostasias, one strand of the ligature was left long and brought out through the dependent
portion of the wound to create a tract for limited drainage. Benjamin Bell of America (1791) practiced leaving the
lowest portion of the wound open and advised against the use of drainage tubes in deep or septic wounds. He cautioned
against the use of tentes which in his opinion not only failed to absorb the effluent but also caused blockage of the
discharge11. Ephraim McDowell (1809) exteriorized the ligature connected to the ovarian pedicle following ovariotomy as
a means of capillary drainage.
Professor Peaslee of New York (1855) placed gum elastic catheters per vaginam into the pouch of Douglas during pelvic
surgery, although Chassaignac of France (1859) deserves credit for the invention of the rubber drainage tube. Eugene
Koeberle of Strasbourg (1865) used a glass tube drain which was modified by Keith and Wells into a cylindrical glass
tube open at both ends and having side holes. Keith (1864) introduced transrectal peritoneal drainage for pelvic
surgery with disastrous results. Lister, in addition to practicing antiseptic technique, was also a great believer in
drainage of wounds and wrote, it is impossible to exaggerate the importance of drainage tubes4,6.
A number of improvements in surgical drains occurred during the era when modern surgical practices were established.
The materials used for drains in the 1880s included skeins of catgut, decalcified ox bone, poultry bones,
gutta-percha, molded rubber, gauze enclosed in a rubber sheath, aluminum and celluloid tubes and ox aorta. Horsehair,
catgut, wool string or wicks were also inserted into hollow drains to improve their efficacy. Wound drainage after
surgical treatment of malignancy became routine in the late eighteenth century. During the same period, the principle
of action for most drains was established. The German surgeon Theodore Billroth used prophylactic drainage after
gastrointestinal surgery and claimed improved survival rates. Mikulicz6 introduced a new type of drain made from a
fenestrated sheet of rubber filled with long strips of gauze impregnated with tincture of iodine. These rubber dams
kept loops of intestine away while the gauze provided capillary drainage, obliteration of dead space and tamponade of
the raw oozing surfaces. By 1890 the use of drains, predominantly Mikulicz drains and hollow fenestrated glass tubes,
was well established in the United States. The increased use of drains during this period lead to higher complication
rates with more abdominal herniae, intestinal obstructions, increased formation of adhesions, fecal fistulae and
persistent sinus tracts and wound infections4.
In the late 19th century, some concerns regarding the use of drains were voiced. Hunter Robb (1891) reported a major
bacteriological study of drains. He emphasized the need for constant cleaning of the glass tubes used as drains along
with careful attention to dressing changes to prevent the drain from acting as a conduit for bacteria into an
otherwise clean wound. Kelly and Halsted both objected to the indiscriminate use of prophylactic drainage and stressed
the need for meticulous surgical technique with the obliteration of dead space. In 1897, bacteriologic studies of
drains at Johns Hopkins Hospital revealed that 44% of the drains cultured were contaminated with micro-organisms.
Bacteria expressed from the gauze on removal of the drain were suspected to be a principle source of wound
contamination.
Because gauze drains were difficult and painful to remove after more than 3 to 5 days and were occasionally
complicated by herniation of omentum or small bowel through the abdominal wall defect, Charles Penrose (1897)
introduced a new type of drain made by cutting off the end of a condom and placing gauze inside to make its removal
easier and less painful. Heaton is credited with introducing suction drainage by placing a smaller perforated catheter
within a glass drain and connecting the smaller tube to a suction system.
Yates (1905)12 divided surgical drainage into two categories: curative or secondary and prophylactic or primary.
Following animal experiments, he claimed that drainage of the general peritoneal cavity is physically and
physiologically impossible. He also confirmed Gravitzs observation that the peritoneum is able to reabsorb secretions
and combat bacteria.
Experience gained in World War I, resulted in a reduction in drain use. British surgeons decreased the operative
mortality of penetrating abdominal injuries to 50%. They felt this was related to not using wound drains. In 1919
Hathaway13 wrote regarding the intraperitoneal tube drain, Its day is past, and soon it will only be seen, where it
should be, in a museum.
Gauze capillary drains fell into disrepute in the late 1920s because of concern over their blockage by effluent and
their ability to provide a favorable medium for bacterial growth14. At the same time popularity of suction drainage and
sump drains was on the in
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